Ss who successfully completed 1 wk. of immobilization showed no significant changes in subjective stress and mood or in the urinary excretion of adrenaline and noradrenaline (catecholamines) relative to recumbent controls. On the other hand, the catecholamine excretion of the immobilization quitters was related to their endurance. The early quitters showed no significant changes, whereas the late quitters showed an increase, particularly in adrenaline excretion. Another characteristic of the quitters was the presence of a lower base-line level of adrenaline, relative to successful Ss and recumbent controls, not only prior to immobilization but also 2 mo. after its termination. Unfortunately, the results only bordered on statistical significance. A striking similarity was noted between these results and those obtained in an earlier study involving 1 wk. of perceptual isolation.
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Ss who successfully completed 1 wk. of immobilization showed no significant changes in subjective stress and mood or in the urinary excretion of adrenaline and noradrenaline (catecholamines) relative to recumbent controls. On the other hand, the catecholamine excretion of the immobilization quitters was related to their endurance. The early quitters showed no significant changes, whereas the late quitters showed an increase, particularly in adrenaline excretion. Another characteristic of the quitters was the presence of a lower base-line level of adrenaline, relative to successful Ss and recumbent controls, not only prior to immobilization but also 2 mo. after its termination. Unfortunately, the results only bordered on statistical significance. A striking similarity was noted between these results and those obtained in an earlier study involving 1 wk. of perceptual isolation. Zubek and Schutte (1966) recently reported that Ss who successfully endured a week of perceptual isolation showed no significant changes in subjective stress and mood or in the urinary excretion of adrenaline and noradrenaline (catecholamines) relative to a group of recumbent controls. On the other hand, the isolation quitters showed an increase in adrenaline, but only in Ss who terminated the experiment late in the 1-wk. period. The quitters also possessed a significantly lower base-line level of adrenaline, relative to the successful experimentals, not only prior to deprivation but also several months after its termination, a finding which suggests that isolation quitters may be biochemically or "constitutionally" different from volunteers who can successfully endure a prescribed period of prolonged isolation.
The purpose of the present study was to determine if a similar pattern of biochemical and affective changes characterizes Ss who are exposed to a week of immobilization but with no visual, auditory, or social restrictions. If this should prove to be the case, further evidence will be provided for the accumulating literature indicating a similarity in the behavioral and physiological effects of perceptual isolation and immobilization (Schultz, 1965; Zubek, Aftanas, Kovach, Wilgosh, & Winocur, 1963; Zubek & MacNeill, 1966; .
METHOD
A group of 26 male university students was immobilized in a coffin-like box, under normal conditions of visual and auditory stimulation, for a prescribed period of 1 wk.-a duration similar to that of the author's earlier study on perceptual deprivation. Of this group, 16 successfully endured the week, while 10 were unable to do so (M duration =43 hr.). This latter group will be referred to as the unsuccessful Ss or quitters. In order to control for the possible effects of suggestion and for the recumbent position, which is known to decrease the output of catecholamines (Euler, Luft, & Sundin, 19SS; Sundin, 1958) , a group of 16 recumbent controls was placed in a twin immobilization box, but not immobilized, for 1 wk. All of these Ss had initially volunteered as experimentals. Further details of the immobilization box and the procedure are available in an earlier publication (Zubek & MacNeill, 1966) .
Urine samples were taken at 24-hr, intervals for 3 days prior to the experiment, at daily intervals during the experiment, and for 2 days after its termination. A further 24-hr, sample was obtained 2 mo. after the completion of the study. The catecholamine determinations were performed by the fluorimetric procedure of Euler and Lishajko (1961) and were expressed as total excretion per 24-hr, period. In addition to these chemical analyses, an appraisal was made of 5s' affective state by two paper-and-pencil tests, namely, the Subjective Stress Scale (Berkun, Bialek, Kern, & Yogi, 1962) and Myers Mood Scale (Myers, Murphy, Smith, & Goffard, 1966) . Both tests were administered at daily intervals before, during, and after the experimental period, that is, at intervals corresponding to the 24-hr, urine samples. Figure 1 summarizes the results on noradrenaline, the peripheral neurohormone of the sympathetic nervous system and on adrenaline, the main constituent of catecholamines secreted by the adrenal medulla. It can be seen that both the successful immobilization 5s and the recumbent controls showed a noticeable decrease in mean noradrenaline (p's < .001) and adrenaline excretion (p's < .05) during the experimental period relative to their pre-and postexperimental base-line levels, an effect which probably can be attributed to the recumbent position which both groups of Ss were required to maintain (Euler et al., 19SS; Sundin, 1958) . None of the differences between the experimental and control Ss was statistically significant. On the other hand, the catecholamine excretion of the quitters, during the immobilization period, appears to be related to their endurance. The early quitters, that is, those who terminated the condition within the first 2 days, showed a slight, but not significant, decrease in both noradrenaline and adrenaline excretion relative to that of the pre-and postexperimental base-line levels. The two late quitters, however, showed a noticeable increase in excretion, particularly for adrenaline, after the second day of immobilization but not during the first 2 days. A possible explanation of this difference between the two types of 5s may be that the early quitters terminated immobilization at the first indication of discomfort and unpleasantness and thus showed no change in catecholamine level. On the other hand, the increased excretion level in the late quitters may be a reflection of an accumulating, growing emotional tension, developing over time and producing certain psychological changes which precipitated the termination of the experiment.
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Fio. 1. Urinary excretion of noradrenaline and adrenaline (24-hr, output) in two experimental and one control group before, during, and after a 1-wk. period. (The figures in parentheses refer to the number of quitters of the original group of 10 who remained immobilized for a specified number of days. For example, 7 5s completed at least 1 day, the remaining 3 terminated immobilization very early in the first day, voiding either no urine or an insufficient amount to permit a biochemical analysis. Furthermore, of the 10 5s, only 2 remained immobilized to the end of the third day.)
Another characteristic of the quitters, as indicated in Figure 1 , is the presence of a lower base-line excretion level of catecholamines, relative to that of both the successful experimentals and controls, not only before and 2 days after the experiment but also 2 mo. later. Although none of the differences in noradrenaline level was significant, the lower excretion level of adrenaline in the quitters bordered on statistical significance (.05 < p < .10) on all base-line periods except on Preexperimental Day 2. It is doubtful whether increasing the size of the sample would have affected the results statistically since there was some degree of overlap between the base-line levels of the quitters and the other two groups. Despite this, the presence, in the quitters, of a consistently lower base-line level of catecholamines over a period of 2 mo. suggests that these 5s may be biochemically or "constitutionally" different from volunteers who can successfully endure a prescribed period of immobilization. Furthermore, it is possible that statistically significant results may have occurred if a more severe form of immobilization or a longer duration had been employed.
The results of the Subjective Stress and Mood Scales revealed no significant differences between the successful experimentals and the controls either before, during, or after the experimental period, thus paralleling the results of the catecholamine determinations. The immobilization quitters, on the other hand, showed a significant increase in stress score (p's < .01) and a more negative mood (p's < .05) during the experimental period and relative to both the successful experimentals and control Ss. The magnitude of these two affective changes was approximately the same for both the early and late quitters. In the case of the early quitters, however, these affective changes were not accompanied by an increased catecholamine excretion, a disparity often noted in other studies relating biochemical and behavioral measures of stress. A comparison of the results of this immobilization study with those derived from an earlier study of perceptual isloation (Zubek & Schutte, 1966) , both involving a 1-wk. duration, indicates that these two conditions produce essentially similar biochemical and affective changes. There are, however, two differences. First, the isolation quitters showed a considerable increase in adrenaline excretion on the day prior to isolation, relative to the preceding 2 days. No evidence of this increase, indicative of possible apprehension about experimental participation, was seen in the immobilization quitters. Second, the isolation quitters showed a significantly lower base-line excretion of adrenaline, relative to the successful 5s, both before and for several months after termination of isolation. Although a lower base-line level was also observed in the immobilization quitters, the results only bordered on statistical significance. This suggests that base-line excretion levels of adrenaline may be of only limited usefulness in predicting immobilization intolerance.
In conclusion, it would appear that the sympathetic-adrenomedullary system is not activated to any noticeable degree by prolonged periods of either immobilization or perceptual isolation. Although 5s undergoing these two types of conditions may report a variety of affective disturbances, as indicated in some of the literature, these do not appear to be reflected either on the behavioral measures or in the catecholamine index of stress. It is possible, though, that other biochemical measures may yield significant results.
